On reviewing the history it became apparent that she had been treated for breast cancer 2 years previously with surgery, chemo-and radiotherapy. She had been discharged from follow up by her oncologist. Repeat MRI of the brain with contrast demonstrated diffuse leptomeningeal enhancement along the cerebral and cerebellar convexities as well as along the margins of the basal cisterns ( Figure 1) . A diagnosis of leptomeningeal carcinomatosis was made; it was confi rmed by cerebrospinal fl uid cytology. The patient received palliative treatment and died within a few days.
Case 2
A 58-year-old female presented to the local emergency department with acute onset, lower motor neurone-type facial weakness, impaired hearing and auricular headache. She was diagnosed with Bell's palsy and given a course of steroids and aciclovir. She re-presented to the emergency department with ataxia. The initial non-contrast MRI showed only mild small vessel ischaemic changes. A new diagnosis of posterior circulation stroke was made and she was referred to the vascular neurology clinic. Physical examination revealed significant truncal and right-sided appendicular ataxia with impaired vibration and position sense. She also had ipsilateral hearing loss, prominent lower motor neurone-type facial weakness and impairment of taste sensation.
Further history revealed she had developed a new breast lump which was under investigation (she was due to have biopsy of the lump). This raised the suspicion of perineural metastases along the cranial nerves. MRI of the brain with contrast demonstrated intense enhancement of the cerebellar leptomeninges ( Figure 2 ). It also showed enhancement of the seventh and eight nerves bilaterally, in the internal auditory meati and in the intra-temporal course of the facial nerves. A diagnosis of leptomeningeal carcinomatosis with perineural spread along the seventh and eighth cranial nerves was made. A subsequent staging CT showed metastasis in the right lung. Cerebrospinal fl uid analysis was unremarkable. The patient died before histological or cytological sampling could be obtained.
Discussion
Leptomeningeal carcinomatosis is defi ned as diffuse seeding of the leptomeninges by cancer cells. The condition was fi rst reported in 1870; however, the term was not used until the early 20th century. Up to 30% of cancer patients can be expected to develop this. Breast cancer is one of the most common primary cancers that can have leptomeningeal spread. Breast cancer may spread to the pia and arachnoid
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1 Other malignancies such as lung cancer, melanoma and lymphoma can also show leptomeningeal spread. 2 Patients typically present with symptoms caused by the effects of the direct tumour cell invasion into the subarachnoid nerve roots, invasion into the brain or spinal cord, or cerebrospinal fl uid obstruction. The clinical picture can be varied and the diagnosis can be missed in the absence of a clear cancer history (as in case 1) and a through systemic examination (as in case 2).
Our second case also illustrates the importance of a thorough neurological examination and evaluation of the signs in establishing the correct diagnosis. Bell's palsy, a common cause of lower motor neurone-type facial nerve palsy, may be associated with hyperacusis rather than deafness (which suggests involvement of the eighth cranial nerve and is incompatible with the diagnosis of a simple Bell's palsy). The presence of ataxia when the patient re-presented was further evidence that this was not a simple Bell's palsy.
Early diagnosis is important as this may allow the oncologist to begin therapy prior to neurologic deterioration. The preferred initial investigation is a gadolinium-enhanced MRI. Contrast-enhanced CT is less sensitive and may miss the diagnosis in a third of cases. On CT, leptomeningeal spread may be interpreted as intraparenchymal in another third. Malignant cells, infi ltrating into the subarachnoid space, disrupt the blood-brain barrier, thus allowing the contrast agent to permeate and outline the leptomeninges. The resulting enhancement can vary from thin and linear to thick and nodular.
3 A post-contrast sequence with gadolinium is needed to demonstrate such enhancement. It is therefore important for the clinician requesting the MRI scan to provide the history of any previous cancer -treated, stable or progressive -so the radiologist is alerted to add contrastenhanced sequences to the imaging protocol.
Defi nitive diagnosis requires cerebrospinal fl uid cytology or leptomeningeal biopsy. The diagnostic accuracy of a single lumbar puncture is only 50-60%; multiple lumbar punctures may be necessary when clinical suspicion is high. 
